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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an aligner 
which is very tolerant to floor vibration. 
SOLUTION: On a base plate 12 installed on a floor 
11 as an installation surface, an exposure main body 
part 13 which performs exposure is supported with a 
vibration-proof pad composed of a spring element K 
and a damper element C. On the base plate 12, an 
acceleration sensor 40 for detecting the vibration of 
the base plate 12 is provided, and a vibration 
suppression controller 41 controls the operation of an 
actuator 39 according to the detected value of the 
acceleration sensor 40, so as to reduce vibration 
transmitted to the exposure main body part 13. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The aligner which carries out [ having had the oscillating detection equipment which 
detects an oscillation of said support substrate, and the control unit which control said vibration 
isolation to reduce the oscillation transmitted to said exposure body section based on the detection 
value by said oscillating detection equipment in the aligner which supported the exposure body 
section through a vibration isolation on the support substrate installed on an installation side, and ] as 
the description. 

[Claim 2] For said vibration isolation, said oscillating detection equipment is an aligner according to 
claim 1 characterized by including the actuator which displaces in the outline **** direction in the 
detection direction of the acceleration by said acceleration sensor, and moves said exposure body 
section slightly including the acceleration sensor which detects the acceleration of the outline **** 
direction to at least 1 shaft orientations of the rectangular cross 3 shaft orientations. 
[Claim 3] Said vibration isolation is an aligner according to claim 2 characterized by including the 
vibration removal pad which attenuates the oscillation of the outline **** direction in the 
displacement direction of said actuator of said exposure body section. 

[Claim 4] Said control device is an aligner according to claim 2 or 3 characterized by carrying out 
feedforward control of the variation rate of said actuator based on the detection value by said 
acceleration sensor. 

[Claim 5] An aligner given in any 1 term of claims 2-4 characterized by distributing two or more 
said acceleration sensors on said support substrate. 

[Claim 6] Said support substrate is an aligner according to claim 5 characterized by being supported 
by at least three points on said installation side, and attaching said acceleration sensor in said support 
neighborhood of a point of said support substrate, respectively. 

[Claim 7] It is the aligner according to claim 4 characterized by having the 2nd acceleration sensor 
which detects the acceleration of the outline **** direction in the displacement direction of said 
actuator produced in said exposure body section, and said control unit carrying out feedback control 
of said actuator based on the detection value by said 2nd acceleration sensor so that the oscillation 
produced in said exposure body section may be reduced. 

[Claim 8] Said exposure body section is an aligner given in any 1 term of claims 1-7 characterized 
by having the 1st stage equipment which moves the sensitization substrate as an object for exposure, 
and the 2nd stage equipment which moves the mask with which the pattern was formed 
synchronizing with said sensitization substrate. 

[Claim 9] The aligner according to claim 8 characterized by having formed said 1st stage equipment 
on the main frame supported by said vibration isolation, and forming said 2nd stage equipment in the 
subframe fixed to said main frame. 

[Claim 10] Said 1st stage equipment is an aligner according to claim 9 characterized by having the 
stage supported by said main frame movable and the driving gear which has the stator fixed to the 
slider attached in said stage, and said main frame. 

[Claim 11] Said 1st stage equipment is an aligner according to claim 9 characterized by having the 
stage supported by said main frame movable and the driving gear which has the stator supported by 
the slider attached in said stage, and said main frame movable. 

[Claim 12] Said 2nd stage equipment is an aligner according to claim 9 characterized by having the 
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stage supported by said subframe movable and the driving gear which has the stator supported by the 
slider attached in said stage, and said subframe movable. 

[Claim 13] Said 1st or 2nd stage equipment is an aligner according to claim 1 1 or 12 characterized 
by having reaction equipment which transmits the reaction force produced in said stator by actuation 
of said stage to said base plate. 

[Claim 14] It is the aligner according to claim 1 which the threshold about the oscillation produced 
in said support substrate is equipped with the storage by which storage maintenance was carried out 
beforehand, and is characterized by controlling said control unit to suspend the exposure processing 
by said exposure body section when the oscillation detected by said oscillating detection equipment 
exceeds said threshold. 

[Claim 15] It is the aligner according to claim 1 which the threshold about the oscillation produced 
in said support substrate is equipped with the storage by which storage maintenance was carried out 
beforehand, and is characterized by controlling said control unit to suspend actuation of said 
vibration isolation when the oscillation detected by said oscillating detection equipment exceeds said 
threshold. 

[Claim 16] It is the aligner according to claim 1 characterized by performing said control based on 
the value which removed the component equivalent to said elastic oscillation detected by said elastic 
oscillation detection equipment from the detection value forming the elastic oscillation detection 
equipment for detecting the elastic oscillation of said support substrate, and according [ said control 
unit ] to said oscillating detection equipment. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the aligner with which the measures against 
vibration control (damping, vibration removal) were taken especially about the aligner used for 
- manufacture of a semiconductor device, a liquid crystal display, a plasma display, the thin film 
magnetic head, an image sensor (CCD), etc. 
[0002] 

[Description of the Prior Art] In the photolithography process which is one of, the production 
processes of a semiconductor device, the aligner which carries out an exposure imprint is used on the 
wafer with which the pattern currently formed in reticle (or mask) was applied to the photoresist. 
Many steppers which are the aligners of the cutback projection mold which carries out cutback 
projection and exposes the pattern on reticle with a projection lens to the shot field on a wafer as 
such an aligner are used. 

[0003] As a stepper, one-shot exposure of the pattern is carried out to the shot field on a wafer. The 
thing of the step-and-repeat method which moves a wafer one by one and repeats exposure to other 
shot fields, Or the thing of step - which scans reticle and a wafer simultaneously, illuminates with the 
slit light or rectangle light of the die length near a lens diameter, and repeats exposure from 
viewpoints, such as a miniaturization of a projection lens, to each shot field at the time of exposure 
recently, and - scanning method is also developed. Practical use is presented increasingly. 
[0004] In such an aligner, exposure precision falls according to generating of an oscillation, and it 
becomes the failure of detailed-izing of a semiconductor device etc., or improvement in the speed of 
processing. In order to prevent this, the exposure body section which performs exposure processing 
installs the base plate (support substrate) used as the criteria of equipment on a floor line, and is 
installed through a vibration isolation on this base plate. 

[0005] As a vibration isolation, what used together the thing of an active mold for clearance to 
control the oscillation of a difficult low frequency component is known for the thing of the passive 
mold which supported the exposure body section on the base plate with the spring element and the 
absorber element, and the thing of this passive mold. The vibration isolation of an active mold 
detects the oscillation produced in the exposure body section by the acceleration sensor, controls 
actuation of the actuator infixed between a base plate and the exposure body section based on the 
detection value, gives the force actively to the exposure body section, and reduces an oscillation. 
[0006] 

[Problem(s) to be Solved by the Invention] By the way, although specifications of the floor in which 
an aligner is installed, such as rigidity, are determined in relation with the exposure precision 
searched for, when realizing the same precision, the looser one is advantageous [ the specification of 
a floor ] from relation with the installed cost of a clean room etc. 

[0007] however, when an oscillation arises to the floor itself with the conventional technique by 
transmitting the reaction force accompanying migration of the stage of an aligner etc. to a floor 
through a base plate etc. Since transfer in the exposure body section of this oscillation was not able 
to be controlled effectively, the tolerance to floor vibration was narrow, for this reason, the rigidity 
of a floor etc. fully needed to be secured, and the installed cost of a clean room was increased, or 
there was a problem that an installation was restricted. In addition, in order to form a detailed pattern 
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with a sufficient precision, since it fully needed to wait for attenuation of floor vibration, there was 
also a problem that high-speed processing could not be performed. 

[0008] Moreover, when the earthquake exceeding the amount of allowable vibration on the 
specification of an aligner etc. occurred, the exposure body section vibrated very greatly and there 
was a problem that a fatal damage may be given to equipment. 

[0009] This invention is made in view of the trouble of such a conventional technique, and the 
tolerance to floor vibration is wide, and it is highly precise, and aims at offering the aligner which 
can realize high-speed processing. Moreover, it aims also at preventing giving a fatal damage to an 
aligner according to the occurrence of an earthquake etc. 
[0010] 

[Means for Solving the Problem] Hereafter, in the example shown in this term, although the typical 
reference mark shown in drawing of an operation gestalt is attached and explained to each 
requirement for a configuration of this invention for easy-izing of an understanding, the 
configuration or each requirement for a configuration for this invention is not limited to what is 
restrained by these reference marks. 

[001 1] The aligner of this invention for attaining the above-mentioned object In the aligner which 
supported the exposure body section (13) through the vibration isolation (K, C39) on the support 
substrate (12) installed on an installation side (1 1) It has the oscillating detection equipment (40) 
which detects an oscillation of said support substrate, and the control unit (41) which controls said 
vibration isolation (39) to reduce the oscillation transmitted to said exposure body section based on 
the detection value by said oscillating detection equipment, and is constituted. 
[0012] According to this invention, since he is trying to control a vibration isolation to reduce that 
detect an oscillation of the support substrate which installs the exposure body section, and this 
oscillation is transmitted to the exposure body section, it is controlled that the oscillation produced in 
the support substrate is transmitted to the exposure body section. Therefore, since tolerance to floor 
vibration can be made large, while being able to reduce installed costs, such as a clean room, or 
being able to lessen constraint on installation of an aligner, exposure formation of the detailed 
pattern can be carried out with high precision at a high speed. 

[0013] In this case, it can control to form further the storage with which storage maintenance of the 
threshold about the oscillation produced in said support substrate was carried out beforehand, to 
suspend the exposure processing by said exposure body section, when, as for said control unit, the 
oscillation detected by said oscillating detection equipment exceeds said threshold, or to suspend 
actuation of said vibration isolation. Thereby, when a big oscillation arises in a support substrate 
according to the occurrence of an earthquake etc., it is prevented that manufacturing a defective is 
prevented or a vibration isolation etc. is damaged. 

[0014] Moreover, the elastic oscillation detection equipment for detecting the elastic oscillation of 
said support substrate in the above-mentioned case is formed, and said control unit can perform said 
control based on the value which removed the component equivalent to said elastic oscillation 
detected by said elastic oscillation detection equipment from the detection value by said oscillating 
detection equipment. Although resonance (resonance) may arise and the exposure body section may 
be positively excited if the elastic oscillation (oscillation by 1 -several normal mode of vibration 
produced in the support substrate itself [ this ] according to the elastic force of a support substrate 
etc.) of a support substrate is detected and control for damping is carried out Thus, by coping with it, 
this point can be improved and the effect on the exposure body section by floor vibration can be 
more certainly prevented now. 
[0015] 

[Embodiment of the Invention] Hereafter, the gestalt of desirable operation of this invention is 
explained to a detail based on a drawing. 

[0016] The perspective view in which drawing 1 shows the whole aligner configuration of the 
operation gestalt of this invention, the front view and drawing in which drawing 3 is the same and 
showing the configuration of a reticle stage where drawing 2 is the same, drawing in which drawing 
4 is the same and showing the important section configuration of a vibration isolation, and drawing 5 
are drawings showing the configuration of a vibration control control system similarly. The aligner 
of this operation gestalt is an aligner of the cutback projection mold of step - and - scanning method. 
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[0017] In these drawings, 1 1 is a floor line as an installation side, and is installed on the floor line 1 1 
by carrying out the three point suspension of the tabular base plate (support substrate) 12 from a 
viewpoint of stable support. The base plate 12 consists of members of high rigidity of the ceramics, 
iron, etc. On the base plate 12, the exposure body section 13 is installed through the mounting 
section 1 4 which constitutes the vibration control (damping) equipment of a Z direction. 
[0018] The main frame (first column) 15 of the exposure body section 13 consists of rectangle 
tabular the base section 16, the four column sections 17, and the wafer stage surface plates 18. The 
main frame 15 is supported by the mounting section 14 of a couple, respectively by the right and left 
by which arrangement immobilization of near [ four ] the corner of the base section 16 was carried 
out on the base plate 12. About the detail configuration of the mounting section 14, it mentions later. 
[0019] On the wafer stage surface plate 18 fixed to the soffit of the column section 17 of a main 
frame 15 in one, the wafer stage unit WS which carries out positioning migration of the wafer 
(sensitization substrate) W as an object for exposure is formed. 

[0020] The wafer stage unit WS is equipment which moves in X and the direction of Y two 
dimensions while Wafer W is equipped with the moving part (stage) laid and fixed and moves this 
wafer W slightly to a Z direction. Migration of the moving part of the wafer stage unit WS is 
controlled based on the control signal from an exposure control unit. 

[0021] More specifically, the wafer stage unit WS is equipped with the stage as moving part attached 
in the movable slider (migration child) and the slider to the stator (stator) and the stator. The slider 
which collaborates with a stator and this may be offered by the linear motor. With this operation 
gestalt, especially the stator is prepared movable on the wafer stage surface plate 1 8 by the sliding 
mechanism by an air bearing etc. However, the stator may be fixed on the wafer stage surface plate 
18. The wafer W with which the sensitization agent was applied to the top face is held on a stage by 
carrying out attraction adsorption of the whole rear face, for example. 

[0022] The through hole is formed in the outline center section of the base section 16 of a main 
frame 15, and the projection optical system PL is arranged so that this through hole may be 
penetrated. In the lens-barrel, this projection optical system PL holds two or more lenses etc., and is 
constituted. The projection optical system PL is being fixed to the base section 16 through the 
projection system supporter material (subframe) 19 which consisted of first Invar 19a, second Invar 
19b, and third Invar 19c sequentially from the bottom. Such first Invar 19a, second Invar 19b, and 
third Invar 19c are being mutually fixed to the interior in one, where a projection optical system PL 
is held, first Invar 19a is in the condition by which insertion arrangement was carried out at the 
through hole of the base section 16, and this first Invar 19a is being firmly fixed to the base section 
16. 

[0023] The reticle stage unit RS as reticle migration equipment for moving the reticle R in which the 
circuit pattern was formed is attached in the top face of third Invar 19c of the projection system 
supporter material 19. The reticle stage unit RS consists of a reticle coarse adjustment stage unit 
RCS and a reticle jogging stage unit RFS as shown in drawing 3 . 

[0024] The reticle coarse adjustment stage unit RCS is equipped with the stage 23 attached on the 
movable slider (migration child) 22 and the slider 22 to the stator (stator) 21 and the stator 21. The 
slider 22 which collaborates with a stator 21 and this may be offered by the linear motor. With this 
operation gestalt, especially the stator 21 is formed movable on third Invar 19c of the projection 
system supporter material 19 by the sliding mechanism 24 which has an air bearing etc. However, 
the stator 21 may be fixed on third Invar 19c. Although the slider 22 and the stage 23 are illustrated 
as another member, these may be offered by the common member. 

[0025] The reticle jogging stage unit RFS is formed on the stage 23 of the reticle coarse adjustment 
stage unit RCS. The reticle jogging stage unit RFS is equipped with the stage 27 attached on the 
slider 26 formed movable to the stator (stator) 25 and the stator 25, and the slider 26. The slider 26 
which collaborates with a stator 25 and this may be offered by the linear motor. The stator 25 is 
being fixed on the stage 23. Moreover, although the slider 26 and the stage 27 are illustrated as 
another member, these may be offered by the common member. The stage 27 has the function which 
carries out adsorption maintenance of near [ the ] the periphery where the pattern formation side is 
turned for the reticle in which the pattern which should be imprinted on the front face was formed 
downward. 

4 
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[0026] The stand (second column) 28 is formed on the base section 16 of a main frame 15, and the 
illumination-light study system 29 for changing into the predetermined illumination light the light 
injected from the light sources, such as non-illustrated excimer laser, and leading to Reticle R is 
attached in the stand 28 (refer to drawing 2 ). 

[0027] Although a graphic display is omitted, the migration mirror is attached on the stage in which 
the wafer W of the wafer stage unit WS is laid, and the laser interferometer which is location 
detection equipment as it corresponds to this migration mirror is formed in the mainframe 15. The 
location of a stage is measured with predetermined resolution (for example, about 0.001 
micrometers) in a laser interferometer and a migration mirror. The measurement value is supplied to 
the exposure control device which may be offered by the hardware and software of a computer, and 
positioning is performed by controlling the wafer stage unit WS based on a measurement value by 
the migration list for acceleration of a stage, a slowdown, and a scan. 

[0028] Moreover, the migration mirror 30 is attached on the stage 23 of the reticle coarse adjustment 
stage unit RCS, and the laser interferometer (un-illustrating) which is location detection equipment 
as it corresponds to the migration mirror 30 is attached in the projection system supporter material 19 
(third Invar 19c) as shown in drawing 3 . The location of a stage 23 is measured with predetermined 
resolution (for example, about 0.001 micrometers) in a laser interferometer and the migration mirror 
30. The measurement value is supplied to an exposure control device, and positioning is performed 
by the migration list for acceleration of a stage 23, a slowdown, and a scan by controlling the reticle 
coarse adjustment stage unit RCS based on a measurement value. 

[0029] The migration mirror 3 1 is attached on the stage 27 for Reticle R, and the laser interferometer 
(un-illustrating) which is location detection equipment as it corresponds to the migration mirror 3 1 is 
formed in the projection system supporter material 19. The location of a stage 27 is measured with 
predetermined resolution (for example, about 0.001 micrometers) in a laser interferometer and the 
migration mirror 31. The measurement value is supplied to an exposure control device, and 
positioning is performed by the migration list for acceleration of a stage 27, a slowdown, and a scan 
by controlling the reticle jogging stage unit RFS based on a measurement value. 
[0030] The illumination-light study system 29 irradiates the pattern space of the rectangle of Reticle 
R from a top by the illumination light extended in the shape of a cross-section slit (the shape of a 
rectangle) in the direction (the direction of X) which intersected perpendicularly with the scanning 
direction at the time of scan exposure (the direction of Y). The lighting field on the reticle R of the 
slit- like illumination light linear in this direction of X is located in the center of the circular visual 
field by the side of a body side vertical to the optical axis of a projection optical system PL, lets the 
projection optical system PL of the predetermined cutback scale factor beta (this operation gestalt 
1/4) pass, and some images of the pattern of the reticle R in that lighting field are projected on Wafer 
W in predetermined resolution. As a projection optical system PL, what projects on a wafer the 
cutback inverted image of the pattern formed in the pattern side of Reticle R is used with this 
operation gestalt. 

[0031] The command of exposure initiation to the wafer stage unit WS, the reticle coarse adjustment 
stage unit RCS, and the reticle jogging stage unit RFS is sent out from an exposure control device at 
the time of scan exposure, and while Reticle R is made to carry out scan migration at a rate Vm 
according to this by the direction of +Y, a wafer is made to carry out scan migration at a rate Vw (= 
beta-Vm) synchronizing with this by the direction of -Y. In addition, while moving Reticle R in the 
direction of -Y with the same velocity ratio, a wafer may be moved in the direction of +Y. 
[0032] If its attention is paid to the reticle coarse adjustment stage unit RCS at this time, since that 
reaction force acts on a stator 21 and the stator 21 is made movable to the projection system 
supporter material 19 (third Invar 19c) with acceleration or a slowdown of the migration child 22 and 
a stage 23 by the sliding mechanism 24 with this operation gestalt, a stator 21 tends to move to an 
opposite direction to the migration direction of a slider 22. In order to prevent the effect of the 
reaction force which this produces, the reaction frame device (reaction equipment) is adopted. 
[0033] The reaction frame device is equipped with the reaction frame (rigid member) 32 set up on 
the base plate 12, and the reaction force equipment which generates the force which offsets the 
reaction force which is arranged by the reaction frame 32 and acts on a stator 21 by migration of a 
stage 23. Especially, with this operation gestalt, the reaction frame device of a passive mold is 
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adopted and reaction force equipment is offered with the reaction bar 33 which consists of the elastic 
body or the rigid body which connects a stator 21 and the reaction frame 32. Thereby, the reaction 
force accompanying acceleration or a slowdown of a stage 23 is missed by the base plate 12 through 
the reaction bar 33 and the reaction frame 32, and a fixed exposure precision is secured. However, 
this reaction frame device is not indispensable and can also be omitted. 

[0034] In addition, the reaction frame device of an active mold may be constituted by forming a 
controllable actuator (for example, voice coil motor) for the telescopic motion electrically in the 
middle of the reaction bar 33 etc. Moreover, a reaction frame device may be similarly applied to the 
wafer stage unit WS. 

[0035] Near the edge of right and left of a base plate 12, arrangement immobilization of the actuator 
support frame 34 of a gate type configuration is carried out, respectively, and the horizontal actuator 
(the direction actuator 35 of X, the direction actuator 36 of Y) is being fixed on the actuator support 
frame 34 as shown in drawing 1 and drawing 2 . 

[0036] The direction actuator 35 of X consists of a fixed part fixed to the actuator support frame 34, 
and moving part fixed to the base section 16 of a main frame 15, and is formed two pieces with this 
operation gestalt (only a piece is illustrated to drawing 1 ). The direction actuator 36 of Y consists of 
a fixed part fixed to the actuator support frame 34, and moving part fixed to the base section 16 of a 
main frame 15, and with this operation gestalt, it is formed two pieces as shown in drawing 1 . 
However, plural is further sufficient as the number of these direction actuators 35 of X, and the 
direction actuator 36 of Y. Moreover, two or more location detection sensors 37 which detect the 
variation rate (location) of the direction of X of a mainframe 15 and the direction of Y are attached 
in the actuator support frame 34. 

[0037] On the mainframe 15, two or more acceleration sensors (accelerometer) 38 as oscillating 
detection equipment for detecting the oscillation of X of this mainframe 15, Y, and a Z direction are 
attached (in drawing 1 , three pieces are illustrated typically). With this operation gestalt, these 
acceleration sensors 38 are formed, in order that [ two ] two pieces and the direction of Y may carry 
out oscillating detection, in order to detect the oscillation of a Z direction and to detect the oscillation 
of three pieces and the direction of X. However, the number of an acceleration sensor 38 may not be 
limited to this, but there may be. [ still more ] 

[0038] 4 sets of mounting sections 14 which support the exposure body section 13 are formed with 
this operation gestalt. However, there should just be at least 3 sets. The mounting section 14 is 
equipped with the Z direction actuator (ACT) 39 which becomes the vibration removal pad list 
which consists of absorber elements C, such as the spring elements K, such as a coil spring, and an 
air damper, from a voice coil motor etc., and is constituted as shown in drawing 4 . This actuator 39 
may be offered with one or some combination which are chosen from an electromagnetic actuator, 
an electric oil pressure controlling expression actuator, an electric control type fluid cylinder, and a 
piezoelectric device. 

[0039] On the base plate 12, two or more acceleration sensors (ACC1) 40 as oscillating detection 
equipment for detecting the oscillation of X of this base plate 12, Y, and a Z direction are attached 
(in drawing 1 , two pieces are illustrated typically). These acceleration sensors 40 are formed the 
piece every near this mounting section 14 with this operation gestalt corresponding to each mounting 
section 14, respectively, however, the number of acceleration sensors 40 is limited to this — not 
having — this ~ at least — more [ or / still ]. In addition, when carrying out damping control only 
about a Z direction, it is not necessary to prepare an acceleration sensor about the direction of X, and 
the direction of Y. Moreover, with this operation gestalt, although the acceleration sensor 40 which 
detects an oscillation of a base plate 12 is attached near each mounting section 14, it may be 
prepared in the location corresponding to the supporting point of a floor 1 1 , or its near. 
[0040] The Z direction actuator 39 consists of a fixed part fixed to the base plate 12, and moving part 
fixed to the base section 16 of a main frame 15, and the actuation is controlled by the damping 
control unit 41 which may be offered by the hardware and software of a computer. The detection 
value by acceleration sensors 38 and 40 is supplied to the damping control unit 41 . 
[0041] The reflecting mirror 42 is attached in the underside of a main frame 15, and the laser 
interferometer (POS) 43 which is location detection equipment is formed in the location 
corresponding to the reflecting mirror 42 of a base plate 12. With a laser interferometer 43 and a 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 6/29/2006 



JP,2001 -102286, A [DETAILED DESCRIPTION] 



Page 6 of 9 



reflecting mirror 42, the variation rate (location) of a mainframe 15 is measured with predetermined 
resolution (for example, about 0.001 micrometers). The measurement value is supplied to the 
damping control unit 41. 

[0042] In addition, in the aligner of this operation gestalt, with a Z direction, it considers as the 
direction of an optical axis of a projection optical system PL (it is the vertical direction on drawing 
2 ), the depth direction (direction which intersects perpendicularly to the space of drawing 2 ) of a 
base plate 12 is made into the direction of Y into the flat surface which intersects perpendicularly 
with this, and the direction (it is a longitudinal direction on drawing 2 ) which intersects 
perpendicularly with this is made into the direction of X. A scanning direction is the direction of Y. 
[0043] Next, with reference to drawing 4 and drawing 5 , the damping control processing by the 
damping control unit 41 will be explained. In addition, although considered as explanation only 
about a Z direction in the following explanation, the same is fundamentally said of the direction of 
X, and the direction of Y. 

[0044] Actuation of the Z direction actuator 39 is controlled so that the acceleration signal of the Z 
direction detected by acceleration sensors 38 and 40 and the displacement (location) signal detected 
by the laser interferometer 43 are inputted into the damping control device 41 and, as for the 
damping control device 41, an oscillation is not transmitted if possible to the exposure body section 
13 from a base plate 12 based on these signals, and so that the oscillation of the exposure body 
section 1 3 becomes the smallest. 

[0045] In order to control actuation of the Z direction actuator 39 of the mounting section 14 of 1, it 
has the arithmetic circuit (un-illustrating) of a subtractor 44, the PID-control circuit (PID) 45, a 
switch 46, an integrator (1/S) 47, a subtractor 48, amplifier (AMP) 49, a subtractor 50, and others, 
and the actuator control circuit realized by the damping control device 41 is constituted, as shown in 
drawing 5 . 

[0046] A subtractor 44 calculates the position error which is a difference of the desired value (here, a 
variation rate 0 is the desired value) of a Z direction and the location (variation rate) information 
from a laser interferometer (POS) 43 which are outputted from the target-position output section (un- 
illustrating). The PID-control circuit 45 performs control action (proportion + integral + differential) 
by making into an actuating signal the position error outputted from this subtractor 44, and calculates 
a rate command value. 

[0047] A subtractor 48 calculates the velocity error which is a difference of the rate command value 
(it is the command value 0 when it is the case where a switch 46 is ON and a switch 46 is OFF) from 
this PID-control circuit 45, and the rate information which integrated with the acceleration signal 
detected by the acceleration sensor (ACC2) 38 with the integrator 47. Amplifier 49 carries out 
derivation of the velocity error outputted from this subtractor 48, and makes it an acceleration signal. 
A subtractor 50 subtracts the acceleration signal detected by the acceleration sensor (ACC1) 40 from 
the acceleration signal outputted from amplifier 49, the output serves as a command value over an 
actuator (ACT) 39, and the energization force or the spasm force is generated by the actuator 39. 
[0048] That is, while feedback control is carried out so that the oscillation of the exposure body 
section 13 may become the smallest based on the detection value of an acceleration sensor 38, 
feedforward control of the actuator 39 is carried out so that the oscillation transmitted to the 
exposure body section 13 from a base plate 12 based on the detection value of an acceleration sensor 
40 may become the smallest. By switching on or turning off a switch 46, it can choose whether 
control by the variation rate (location) is carried out. 

[0049] In addition, the transfer function used for the feedforward control of the actuator 39 by the 
acceleration sensor 40 carries out the seal of approval of the oscillation to a floor 1 1 actually, and 
what modeled the dynamic characteristics of a floor 1 1 is used for it. The aligner of this operation 
gestalt is equipped with the function which carries out self-study of this dynamic characteristics, and 
after an aligner is installed actually, the dynamic characteristics of that floor 1 1 is learned. 
[0050] by the way, even if an earthquake may occur and it continues exposure processing as it is 
depending on the seismic coefficient during operation of an aligner, cannot acquire a good exposure 
precision, or When the worst, tolerance may be exceeded, for example, the stroke limitation of the 
damper of the mounting section 14 may be crossed, and breakage etc. may occur to each part by 
colliding with the reflecting mirror 42 with which a laser interferometer 43 corresponds, or carrying 
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out the seal of approval of the big oscillation. 

[0051] Then, since the acceleration sensor 40 as an object for clamping control mentioned above is 
formed on the base plate 12 with this operation gestalt When the detected acceleration exceeds the 
threshold decided beforehand using the detection value of this acceleration sensor 40 It notifies to 
the control unit (host processor) of the high order which controls the whole aligner, and exposure 
processing is interrupted stopped, or the air of an air damper is exhausted, and the protection 
measure of making the exposure body section 13 lock mechanically etc. was taken. This threshold 
shall be beforehand stored in the storage (memory) with which the control unit or the damping 
control unit 41 of the high order concerned is equipped. 

[0052] Thereby, when a big oscillation arises in a base plate 12 according to the occurrence of an 
earthquake etc., it is prevented that manufacturing a defective is prevented or a mechanism element 
etc. is damaged. 

[0053] Moreover, in the operation gestalt mentioned above, although an acceleration sensor 40 is 
attached in a base plate 12 and it is made to carry out feedforward control of the actuator 39, a base 
plate 12 may carry out an elastic oscillation (vibrate by primary - several normal mode of vibration 
according to your elastic force etc. by exciting a base plate 12). If an acceleration sensor 40 detects 
this oscillation mode and an actuator 39 is operated with that detection value, by resonance 
(resonance), there will be a possibility of exciting the exposure body section 1 3 positively, and the 
damping engine performance will fall in that case. 

[0054] Then, two or more sensors (for example, acceleration sensor) for detecting the oscillation 
mode of this base plate 12 are formed on a base plate 12, this oscillation mode is detected, and he 
removes the oscillating component equivalent to this oscillation mode from the detection value of an 
acceleration sensor 40, and is trying to control actuation of an actuator 39 by this operation gestalt 
based on this. Thereby, the damping performance degradation by the elastic oscillation of base-plate 
12 the very thing is prevented, and the higher damping engine performance can be realized. 
[0055] In addition, the gestalt of the operation explained above was indicated in order to make an 
understanding of this invention easy, and it was not indicated in order to limit this invention. 
Therefore, each element indicated by the above-mentioned operation gestalt is the meaning also 
containing all the design changes belonging to the technical range of this invention, or equal obj ects. 
[0056] For example, in the operation gestalt mentioned above, although the wafer stage unit WS is 
installed in the wafer stage surface plate 18 hung from the base section 16 of a main frame 15, it is 
good also as a configuration which the wafer stage surface plate 18 is made to become independent 
of a main frame 15, and forms it on a base plate 12. In this case, this wafer stage surface plate 18 is 
supported on a base plate 12 by the mounting section 14 mentioned above and the same mounting 
section, and the same damping control as the above is carried out. 

[0057] Moreover, with the operation gestalt mentioned above, although the linear motor is used as a 
driving gear of the wafer stage unit WS and the reticle stage unit RS, it is not limited to this and can 
also adopt, the other driving gears, for example, so-called flat-surface motor, of a format. 
[0058] A flat- surface motor is a driving gear which can move slightly to a Z direction, can carry out 
a very small revolution further at the circumference of the X-axis, a Y-axis, and the Z-axis, arid has 
six degrees of freedom in all while moving in the direction of X, and the direction of Y on a stage, 
although the graphic display with a detailed flat-surface motor is omitted — an outline — they are the 
following configurations. 

[0059] That is, a flat-surface motor arranges two or more actuation units in the top face of the pars- 
basilaris-ossis-occipitalis yoke which consists of a ferromagnetic, estranges them in the upper part 
from this actuation unit, and arranges the up yoke which consists of a ferromagnetic. An actuation 
unit arranges two or more coils suitably to the core which consists of a ferromagnetic, is constituted, 
and arranges the stage which has a magnet plate between this actuation unit and this up yoke. 
Thereby, by being held in the condition of having floated and energizing suitably to an actuation 
unit, a stage is generating a thrust towards desired and has realized these six degrees of freedom. 
[0060] Furthermore, although considered as the explanation about the cutback projection mold 
aligner of step - and - scanning method with the above-mentioned operation gestalt The illumination 
light for exposure is irradiated all over a reticle pattern in the condition of having made reticle and a 
wafer standing it still. The cutback projection mold aligner of the step rise repeat method which 
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carries out one-shot exposure of the one partition field on the wafer with which the reticle pattern 
should be imprinted (shot field) (stepper), It is possible to apply this invention also still like aligners, 
such as a mirror projection method, and a pro squeak tee method, a contact method. 
[0061] Moreover, this invention is applicable also to the cutback projection mold aligner of step - 
and - SUTITCHI method. In this aligner, the circuit pattern which should be formed in a substrate 
(for example, reticle substrate) is expanded only the inverse number twice of that cutback scale 
factor, and that extended pattern is divided into plurality, it forms in two or more reticles, 
respectively, cutback projection of each pattern of two or more of these reticles is carried out, and it 
connects and imprints on a substrate. When imprinting the pattern of each reticle on a substrate, any 
of a scan exposure method and a quiescence exposure method may be adopted. Moreover, the 
connection may not exist among two or more patterns adjoined and imprinted on a substrate. That is, 
step - and - SUTITCHI method imprint the pattern of reticle, respectively to two or more exposed 
fields selectively superimposed on the existence of the connection of a pattern on a substrate not 
related. 

[0062] Furthermore, in order to manufacture a semiconductor device, a liquid crystal display, a 
plasma display, the thin film magnetic head, and not only the aligner used for manufacture of image 
sensors (CCD etc.) but reticle or a mask, this invention is applicable also to the aligner which 
imprints a circuit pattern to a glass substrate or a silicon wafer. That is, this invention is applicable 
regardless of an exposure method, an application, etc. of an aligner. 

[0063] Especially as the light source of the aligner with which this invention is applied, it is not 
limited but is KrF excimer laser (wavelength of 248nm), ArF excimer laser (wavelength of 193nm), 
F2 laser (wavelength of 157nm), and Kr2. Laser (wavelength of 146nm), KrAr laser (wavelength of 
134nm), Ar2 Laser (wavelength of 126nm) etc. can be used. 

[0064] Moreover, for example, the single wavelength laser of the infrared region oscillated from 
DFB semiconductor laser or a fiber laser or a visible range may be amplified with the fiber amplifier 
with which the erbium (or both an erbium and ITTORIBIUMU) was doped, and the higher harmonic 
which carried out wavelength conversion may be further used for ultraviolet radiation using a 
nonlinear optical crystal. In addition, an ITTORIBIUMU dope fiber laser is used as single 
wavelength oscillation lager. 

[0065] Moreover, it is possible to apply also to the cutback projection aligner which makes the light 
source soft X ray before and behind the wavelength of lOnm, the X-fay aligner which makes 
wavelength order of lnm the light source, and the aligner which carries out exposure drawing on a 
sensitization substrate by the electron ray beam (EB), an ion beam, etc. according to pattern data. 
[0066] The aligner of the gestalt of this operation can perform optical adjustment of the illumination- 
light study system 29 or a projection optical system PL which consists of two or more lenses, and 
can manufacture it by carrying out comprehensive adjustments (electric adjustment, check of 
operation, etc.) further while it assembles the stage equipment which consists of many components, 
such as the reticle stage unit RS and the wafer stage unit WS, while forming two or more 
acceleration sensors 40 in a base plate 12. 

[0067] In addition, as for manufacture of an aligner, it is desirable to carry out in the clean room 
where temperature, an air cleanliness class, etc. were managed. 

[0068] By the way, a semiconductor device is manufactured through the step which manufactures 
reticle, the step which manufactures a silicon wafer, the step which imprints the pattern of reticle on 
a wafer using the aligner explained with the above-mentioned operation gestalt, an assembly step (a 
dicing process, a package process, etc. are included), an inspection step, etc. based on the step which 
performs the function and engine-performance design of a circuit, and this design step. 
[0069] 

[Effect of the Invention] Since tolerance to floor vibration can be made large according to this 
invention as explained above, the installed cost of a plant can be reduced or the constraint about the 
installation of an aligner decreases. Moreover, while being able to reduce the adverse effect to the 
exposure precision by floor vibration and being able to attain high-degree-of-accuracy-ization, 
improvement in the speed of exposure processing can also be attained. Furthermore, even if it is the 
case where an earthquake etc. occurs, it can also prevent giving a fatal damage to an aligner. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing the whole aligner configuration of the operation 
gestalt of this invention. 

[Drawing 2] It is the front view showing the whole aligner configuration of the operation gestalt of 
this invention. 

[Drawing 3] It is drawing showing the configuration of the reticle stage of the aligner of the 
operation gestalt of this invention. 

[Drawing 4] It is drawing showing the important section configuration of the vibration isolation of 
the aligner of the operation gestalt of this invention. 

[Drawing 5] It is drawing showing the important section configuration of the control system of the 
vibration isolation of the aligner of the operation gestalt of this invention. 
[Description of Notations] 
11— Installation side (floor) 

12 — Base plate (support substrate) 

13 — Exposure body section 

1 4 — Mounting section 

1 5 — Mainframe 

16 — Base section 

1 8 — Wafer stage surface plate 

1 9 Projection system supporter material 

21 - Stator 

22 - Slider 

23 Stage 

24 — Sliding mechanism 
32 — Reaction frame device 
33 -- Reaction bar 

38 — Acceleration sensor (ACC2) 

39 ~ Z direction actuator (ACT) 

40 — Acceleration sensor (ACC1) 

41 — Damping control unit 

43 — Laser interferometer (POS) 

W — Wafer (sensitization substrate) 

R — Reticle (mask) 

WS — Wafer stage unit 

RS — Reticle stage unit 

PL — Projection optical system 
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[Drawing 1 
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[Drawing 3] 




[Drawing 4] 
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U j5r£<D»/jN<MS0 (r©H16»«-ettl/4) OS 

[0 0 3 1 ] *3tB3fcB#K:*5V^«:; B#©J«iSSfia»fc 

= 5* hRCSXVl/f^yUSfl^f-^aziy h R F S 

e * vm) -e3HE»»s*t>n5. n«oaa[ik-c 

Y;frrF]fc:#®J£-a:T fc 50 
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[0 0 3 2] ZCDkZ. Xs^tfrl&Wl^T— S^x-y h 
RCS(c«g-r5ir, #KhP2 2S^t-v?2 3<£>2jQ 
5Ifc5^tei£iiKftM,\ t^i^T-^ 2 1 fcflUB 
U * 2 lli:^Mt|j:^7^ K««2 4 

J£ J: 9 gUgatdtttffitt 1 9 (*- hV >v< 19c) \ZM 

[0 0 3 3] ]) 7* is s >7\s-J*mM&. 
- h 1 2±l:4RSftfc!l 7^ i/a >7 u-i^ 

$t) 3 2£, y7^i/ 3 y7U-A32|:ERS^7 
-v>2 3<^Kjtc£9*7^* 2 ltctfMBrSRASrtB 

tmmzin, SASKt x7-^2iH7^>'3y 

^.WA 32t §r^-T5#ttft:$>S^«PJ^e>^5 
y 7^ i/a 3 3 iaot»tsnTv>5 6 Ztl\Z 

T^Va 3 3&tf y 72 ^7 \s—J± 3 2 Sr^fr 

[0034] to\ y7^V3y^-3 3(Di^i: ; eo 

«f ;* =x >r A"=E~ 40 &WtftZ>m\z£ 9T^^^^(Dy 

7^i/3y7^AIMMutJ:v\ ra«R 

lax, hwsi^y7^v'3y7 

[0 0 3 5] HlXtfH2fc^£ft-C^5±5te:* 

(^)7^fax-^»7 I ^ 3 4 *iB«B**ixT*3 

9, T^^n.Ji-^^^U— A3 4 JbKte7MF#lH]T 
— ^ (XM7^fax-^3 5, Y^f^T^ 

[0 0 3 6] X*fl7^ax-^3 5lt 

-A i sco-<-^^ i 6^H^*ixfcFribSSi:^&«* 
$^T*5 9. rco|t^fi?BlB■CttIHBKftfei^Tv^5 (EI 
l o Y^r^r^^^^— ^ 3 6fi, 

7^fax^^jf7i/-A 3 4^@3e$ttyb@^SBt 
^^71/-^ 1 5^- ^gpi 6 ^S^^ti^piibas 

fpir^^zxa:-^ 3 SRXfYft^f^^^L — ^ 3 6 CD 

7 \s — A 3 4 -f >^ \s — A 1 5 cox^r^s^Y^r 



( 6 ) 



[0 0 3 7] *^>7 \y — Jx 1 5 ±\a$. Sfc^ ^7 U 
8ri^9ttttb;txT^£ (0 l -etef^ttKHO^Ei 

[0 0 3 8] 3 4r3t«Pi-S-^l>^hWl 4 

* (ACT) 3 9 £^;iT^££;h,T^£ 0 ^<DT t =T 
[0 0 3 9] ^^U— h l 2±Kte, ^-<— 

tt*mat«fc uro4([*<D3ipa*-fe>i»- (accd 4 

^^FSJl 4^2W£LT; ^^>- hSPl 4 

■feyt4 0o»srfti^H«jjif, rtt±9^*<T 
fc> fc5VM*££>K:#<Tfc<fcv\ l **5 X z*rr^^c:ov^ 30 

JDiSflM* V* 4 0f* x ^frv hSBl 4^i£^{c:^t9# 
fifKR»tttJ:v\ 

[0 0 4 0] Z^fpIT^^^.^— ^ 3 9 fi-<— ^zfU— 
h 1 2^Hg$jx^:H*lfi5i:^-O^U— 1 5<^-<— 

tt$tvW5ffifilk!l1lVSIS4 1 td<t 5 *of£»j&s»J«£ix 
So *Dii^ir>f-3 8, 4 0iCj:5|ftU«[(l, 

[0 04 1] ^ 1 5 0>TffifcttK*«K'4 2 

(POS) 4 3&tBttfhtLX^Z> 9 l^-ff^tt4 3S. 

(/5Wi4 2iaot, ^^y7 U — A 1 5 (& 
B) ^W«©5W»tB (flSfcfiO. 00 1/imlt) -Ctt- 
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[0042] ztomtisMisuoswtmmzL&^x 

tt, Z*rt]i:tttft»3t^JRPL©*«i*rtJ (B21"C± 

^-H2iDj|fftJifii (E 2 <DJffiffi^*t ur iSXi- 

S^ft) SrY^fairU w*Ucfi:£i-S*|R) (H2Jb"C 
fc&;£ft) SrX*fS3i:i-So *S;frftteY#ftT?fcSo 

[0 0 4 3] H 4 XlfEa 5 £#fl§ LT, (HSMff 

M4 i^±51WJBjW»«!.afco^T«§8i-*r klz-T 
5 0 **3* KT^RWTtt, Z^fa»COV^T<&*^Ift9i 

x*■f^]S.^Y^^$]^cov^TtS*:^3^c[^l:-r > 

[0 0 4 4] JDii^iTV-^3 8, 4 0 K± 9 &ttJ $ttfc 

zjj&wmmmis^ ^—if=F»i¥4 3\zii^^m^ti 

fc*tt (ffiB) flr»ttfM«ft!l*aSB4 l^A^J^tt, 

iaisi4i(t m^^fi-^^s^v>T. -<-^^ 

u- h i 2a>kB3te*f«nsi 3KfiS)#ift5^<eit£ 
fr/j^ipfc:, .aoSS^flcgp i 3 < 

[0 0 4 5] — <^-^T>V h^51 4(OZ^Tr]T^^^^ — 

*3 9OfP»Srft0»i-Sfc«)^. ^JS©J»^B4 IKJ: 

tb^ct M*§s4 4, p i nmmmfe cp i d) 4 

5, *4 y^4 6. (1/S) 4 7. »*#4 

8, TV:/ (AMP) 49, ttJUH5CK ^Offe^jf 

[0 0 4 6] ^»§g4 4lig«ttlUJA» (^FH*) fa 

ffl[-e*)5) k\s— 1f^F*W- (POS) 4 3^t)(Dfii 

(Sffi) WSI-arOll^feSffififfiSSrSlti-So p i d 

srK^m#tLT (jtw+w^+is^) *JffiI^!J^^^TV^ 



[0 0 4 7] Sc^L§g4 8f^r^P I D*JfflIlH]SS4 5^fe 
OiiSJt^M ^^4 6^^-^<7p^^x*$>»9 , ^-r 

(ACC2) 3 8JcJ:0*aS*tfcJojM[fl*Sra^» 
It^o 7^4 9ttr<^«JHS4 8^bffl**ix53£ 

(ACCl) 4 Q&m&ti1tDmmiB^$:m%. 

b> ^Oa^dST^^^-^-^ (ACT) 3 9C»« 
[0 0 4 8] IP^ X T^^^.^~^ 3 9(i, JPiSfiirV 
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bB5fc##m 3lCfcm£tiZ>mWl&&i>'h£ < t£Z> £ 
[0 0 4 9] ft*5, *DiSflMr>'1M 0C±57^ax 

*§8«a***teRBS*bfc*fc, -t<o«l lOftWtt^ io 

[0 0 5 0] t r B3fe^B(OSte^^S6S^^^: 

*©B£fc£oTtt*<D*4B#*ya 

[0051] t^x\ rojEKSJUtt-ett, ^-^yt^ 20 

h 1 2±fctt±3*Ufc*IS*J«iffli: LTco*Di«*irv^ 
4 oasRttfcixTv^o-c, ^^ip^Sir^-y-4 0^' 

#VNffl[S:j|8^5»^^tt, B3t^BO^SrftiJ«i-rS-h 
ffio»J«i»K (Jbffi^n-fe^if) teS*qbT> B3fe^S 

UT, B3fe*frffll 3*««W^ns/^S^:5^«SI 
^Sll»SBfc5V>f^J^JIf^e4 1^^5|E«$g« 
[0 0 5 2] r*Ud£ 9, *B*<03B£te:± 

[0 0 5 3] _bi£bfc3IJS?g|g{C:*5VNT(i, SOii 

SirV^4 0£r-<— xzfu— h 1 2lcSi!9WJtT, 

TV>£2$, X? is— h 1-2 tm&1MW) 

fc, #tg (*Rft) fcJ;oTB3t***fBl 3 SrflMlftKJD 

[0 0 5 4] -trt?, r^HJfiJgllSTtt, ^^U- 
h 1 2±^-<-^^U- h l 2<£>SlfHt— KSr^ttli- 

T\ KSrttaiU KS»^e- - KfcifBSi-Sg 
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tUcg-^TT^^-* 3 9«D^t&?r©J^l-r^ J: 5 
[0 0 5 5] HiRBLfc»fco»ttii *$gljfl 

[0 0 5 6] 09;ttf. ±JCLfcSlifiJE?1B^*5V>Ttt. £ 

SILTV^^^, r)x/N7r^Sl8^^^y7l/ 

— a 1 5^ basse $*T, ^-^7*1 h 1 2_blCSitt 

$151 4 £l^8l<z>-e£> HfBteJ: t)^^^^^-^— 

[0 0 5 7] ±JfiUfcHlffi»1iB-Ctt. ^A^7 

.[0 0 5 8] ¥1^-^(1 ^7"— ^SrX^fpj&tfYj&r 
[0 0 5 9] gp^ N spffi^E— 3SW814ft:^?>*5J£ 

[0 0 6 0] ±B«>IOfc»»-eH:, 

k • v*s;<o^fi/^ftjKs^B3t3Sfi^ov^-c<o 
y tr- h *scott/hfti&a!B*»B 

^^^^^ h*a*^B3t»BK:fcIp]«te* 
[0 0 6 1 ] XT??'- T> K • ^^^r .y^^ 
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[0 0 6 2] Sfefcl, ftfi^-f^^W. 
»*3S«»e:fc*38W«:]iffl-ejts 0 ipt>*»Wf4, gift 

[0 063] *am*mm£tizni!tmi*<o%Mh tt 

tt, WKIRSSiX-f, Kr Fx^^y^f (jftft 2 4 
8 nm) , Ar Fjl^S^U— if (Sfii 9 3 n m) x 
F 2 U— if (ftft 1 5 7 n m) N K r 2 if 
146nm) . K r A r t — if (jfcg 1 3 4 n m) , A 
r 2 W- if 1 2 6 n m) 3?«:JH^5 - £ 

So 

[0 0 6 4] #!);t« N DFB^ftU- ifXf^^ 

bfci*liifiSrfflv^TfcJ:v\ ft*3 x SEft^SSi — if 

[0 0 6 5] iSfil 0 nmffl^O&Xigl^TtaitC 

t-5«g/h&I£B;ftSB, Ml nmM«Sr3taa^SX 

^K7t§gg. ^^-yf-^naotirtt-^ (E 

zmytmmizhmm-fz r t ***tibt?*>5. 40 

[0 0 6 6] *Hlfi(0?Bffico»3t»«tt. 
h 1 2 fC^Sfic^) jDaStfir Vi^- 4 O&WlVZ t t tfc. V 

W S ft £©MkG>tt&a* fe * £ * y — v^B Sr»*ar T 

[0 0 6 7] Bjt^ttoasigttaass y - 
va^wtfasttfe* y — wu—A-cfT? :t^gjt so 
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[0 0 6 8] i:r5T% ¥«ffHf?-ttEIK«>Mlft • ttfig 

[0 0 6 9] 

[El 1 ] >»WO|l3ffi3Kffi<D»3t^«(0^«:«fiKSr^ 
[H 2 ] **W<03tJfi^lB^B3fe««0^#:«j5KSr* 
[03] **0^<75Hifi^OS3t^e<D U^^^^-x 

[fftoRH] 
l l -RBffi (M0 

1 4 

1 5 • -Y is? U'—Ms 
1 6 ■ *-^<— 

1 8 ■ ■ r ?^s^*'r*-i/'m%& 

1 9-S«*3t#«W 

2 1 -Xf-^ 
2 2— ^9>f ^ 

2 3 • ^7^ — 

24-^7^ KWR 

3 2-y 7^'> 3 y7i/^«i 
3 3---y T^->3 

3 8--A0iiairVif (ACC2) 

3 9-Z*|rJT^^3.31— ^ (ACT) 

4 O -iPiSg-tVif (ACC1) 

4 i-ffi«HfliKB 

4 3 — if^F^tf (POS) 
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WS •• -^jiyN^^— f=L~ y h 



( 9 ) 
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